REMARKS 

p"s s v^. o t <. noi tmal uiJ ^clicu mas oJ \hu \ \pi}ii,aj"t ni i. S 
^^<nus^ - conntent- HamK 1-6 u ere pending CLi.ri I ha<?^een auxnded Oianrs i i .ciiam 
m ti-t. .'^liKtit tn -m^i onK Jaims 1 and 6 bcmg in mdepcndent tomi 4pplt«.tii cqucMs Jia tii^ 
^ J 5 1 K KvMsdv^a I) ^ itv ol ihe ioilowing ic nd.»k>, \ppi'«.<riucNpurtj h 



Claim A^iei^dMeqt 

The support in the sjTtecifjcalioa for the amendment to claim 1 is as follows: 
'* corresponding to first arrival waves and to waves reflected or converted by the seismic 
horizons, the seismic data being" after "method of processing seismic data" is supported by 
paragi-aphs [0009] and [001.0] of US 2007/140056; 

- "I?y the seismic horizons" after "propagation with reflection or with conversion^' is supported 
by pmgraph [0009] of US 2007/140056; and. 

" ''omnitisT after "acquired by means of a" is supported by ptiragi-aphs [0003] to [0005] of 
US 2007/140056. 



Clslm MeJecttoES - 35 U.S.C. 101 

demonstrates that the claims sa.tis.ty 35 U.S.C. 101 , 
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a) Amended claim 1 explicitly specifies that the seismic data which are pmcessed are data obtained 
by f j-nniui; seisraic Jiensor. 

rhus, in \i&w of amended claim U the data which are processed are always represenlative of 
actual physically sensed data and caiinot be data that are created mathematically ratiier than 
acfeaily measured. 

b) In accordance with the recent decision In re Bernard L. Bibki, chim& directed to a process that 
tmnsfomis a particular article into a ditlterent step or thing, are ''surefy patent eiigihle" because 
such claims would not pre-empt all other uses. 

It is affirmed by the CAFC in its decision In re Bernard L Bibki, that a controlling factor of the 
"machine or tramfimmxtlon" test concerns (he natxjre of the data tliat are processed (c£ page 25 
§ 2 page 26). 

I ^ )\ ;;>Lula\ tlx i su-n hotos ihat a p'-ocesi* is patent eligible if the dM%.rei>rMMt.i>.liYs.icaj..a 

c) \ soil Y > \^\Aci- .i ji.f'thod processing seismic data acqisired by ornntiilt seismic 

- k\.fet three geophone c-)m|-K»nents, the method comprising: 

- d^termi^itng cstimatOi"S which ai-c combinations of these components^ 

- jsolitjng \anout! data, through the estimators, depending on whedier diey correspond to 
propagation with reikclion or with conversion by the .setstnic horizons, 
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- detemiining operators to be applied to the various components of the sensor, the operator?; 
being those tiiat niiitinnzc a deviation between, reference data obtained by appsving the 
estimators to a sensor reconstruction, and 

- appiymg the operators thus determined to the acquired seismic data. 

For Ihe detemimation of patent eligibility of amended claim \ in light of Bilski, tlie folk->\^ing 
elements are relevant and must be given due cojisideration. 

d) As expiicitly mentional in amended claim 1 the input data wMch are processed are seismic data 
oMgitjetifiom omnitilt seismic ,sensor . 

Seismic data are obtained by prapagating seismic wave,s through tlie subsurface by means of 
seismic sources and picking up by iueans of seismic sensors, signals resulting trom reileciions 
of such seismic waves by tlie subsurface in the area being explored. 

Seismic data are produced by physical sensors, and represent physical, tangible objects since 
they contain information relating to the area of the subsurface through which the seismic waves 
have propagated. They indispirtably meet the condition set out in Biiski and recalled in section 
"b" above. 

Amended claim 1 explicitly specifies: 

- the nature of the ir.put data which are processed ("seismic data") and 

- how said mput data are obtained (the seisimc data are recorded by omnitilt seismic sensor). 
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Cmise<|«e«tly, the input data wliick are processed are plnskal sig iials rmr&mmmive of 
p hysical aad tangible objects. 



ar; \ determined by minimi/iftg a dexiafson hetvxcon reference duid oM.rj\Qi: h\ 

applying estimators to a sensor reconstruclioxi. 

i'Mput data derived from physical sigjials {i.e. seismic data) by applying processing steps retain 
the physical content" of the signals produced by sensors and their characters are being 
representative of the sanie subsurfece i«-ea i.e. of physical, tai^gible objects. Such oiitp^t data 
obtamed by processing esERot either be equated to abstract, aiimerlcal data. 

A method which processes "physkal" signals representative of pliysical and tangible objects 
produces other "physical" signals representative of physical and tangible objects. 

in the case of amended claim 1, the output data are processed seismic data. Hence the output 
data of the xnetl^od defined in amended claim 1 cannot be equated to abstract uux^ierical data. 

(■ onseqamt^y, the Qiitmt data ofotamed with the method of arjjcsuled clmm I isre i>h>-sical 
sfeals represea te^ ^ and tangible objects . 
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^) ^"^ v\vVs!.^.; naih>>r. v^hich V. j^-^ n,^ >^ so'-'^ . . in :< ccrUu- Male and pmducv'-' -^-'iNiViic <\ ua 
sr. .^5^nncr -^tati. .1 :r:etLou which prs.KX-<:ses "pln\s(<.iir stg/iaih ropR'sentativc of pV\'^iC<t, .jnd 
lanj-ribic objects to produce oiher "phy.m'ar signals representative of physical and taiiyibie 
obj<\L^. Witb rercTcnce to the rational set out in Biiski, such a method caraiot be chatucien/ed as 
-.5%^ . ^;|r;ri; > v ' Uv fa.> -;cvjucnce of proocvxing sio|k-> n\ bcJ in tbc ch-ir ■^u\x u Sh-t.. . 

JO! jopiy w unspecified data. Id conn-abL n is defined with reference to sois^^iic ■-t-tt-, oh.omcd 
item ommtiit seismic sensor and has meaning only to the extend it appHes to seismic data. 

g) T he same ramrks apply to ciaims 2 to 6, 

In conclusion, claims 1 to 6 satisfy 35 U.S.C. 101. 

Claim RefectioBs > 35 U.S.C. 102(b) 

The Examiner rejected claims M and 6 under 35 U.S.C. l()3(b) as being aniicipated by 
Gasser (6205403). Applicant responds to the rejection as Mows, which demonstrates that the 
cki.ms are not anticipateiJ by Gaiser, and should be allowable. 

a) Amended claim 1 specities the nature of the data which are ptoces.sed. 

These seismic data correspond to first arrival waves ami to waves reflected or converted by the 
seis.rsi.ic horizons. 
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lii other words, the present inveotion provides a method for recomtrucling geophones oriented, 
along desired axes using the true data window. 

n ^ontra-^t Oai-ej only uho, first arrival wa\esi tor detenaining the orientation of the horizontal 
5 ss>t ^ p OX i^.x M iiK 2 .Ks ^4-57 ofGaiser, see also colnnm 3, lines 6.2-64, 
i, j> 4 . neo 6-^^ and > <>lumn bijcs 15 ' o) 

It is now indicated in the claims that the invention uses a complete seismic data by explicitly 
mentiomng that the invention uses both the first anivai waves and the waves reflected or 
com-eited by the seismic horizons. 

Ilyus fimended daim 1 dearly distinguishes from Gaiser which proposes a metliod using oniy 
first arrival waves, 

l>) Furthermore, it is now mentioned in amended claim 1 that the data ai'e acquired using an 
onmftilt sensor having at least three geophone components. The wording "onmitilt" meaning 
that none of the geophones ai'e to remain in a particnlai" given direction. In particular, the 
noxtvially vertical geophones are not eonstrais^ed to remain venical. In other words, each 
geoplione cmi be oriented with an angle relatively to the vertical axis. 

k conti-ast, Gaiser proposes a metliod for detemiining the orientation of in-line horizontal 
geophones, vertical sensors of Gaiser being to remain vertical (see column 1 lines 7-9 of Gaiser, 
see also coliMtsn 1 lines 48-51 md column 3 lines 13-17). 



I h;;s silf; language of amended claim 1 ciearly i7iem,ior]S ihat Hw sensor does nO'. have lo iernain 
vertical conlrarj-' to the verfical geophones described in Gaiser. 

- ' ^' * '-^'-J eouipjisc a .step ofxsolating various data, t!ii-ough the estimatoi-s, 

vJqK }Jk)g ^^^^ whether du'v correspoid to propagation ^vitli retleclion or with amvsrsioa by the 
sdsHiic horizons. 

On i.he contrary, in GaLser, the signals received on the sensor me recorded diiring a selected time 
interval so tiiat the pracessai data window includes only the first arrivals (see Gaiser column 6 
lines i5-.3{)). 

Thus in Gaiser, the data correspondiEg to propagation with i^sflection or with coBversion by the 
seismic horizons cannot be isolated since they are not recorded. 

d) Finally; Gaiser does not describe a method wherem operators to be applied to various 
components of the sensor m-e detemiined by minimizing a deviation between reference data 
obtained by applying estimators to a sensor reconstruction. 

On the contrary, Gaiser proposes detrnnining the operator by minimizing the energy of the 
iii^threak signal along the hne peipendicular to tlie Hne troni the source to tlie geophone (see 
column 5 lines 30-35 and equation 2 of Gaiser). 
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M conclusion, claims 1 -6 are not anticipated by (Mser. 

Oato RejeedoM - 35 U.SX'. 103 

\ Ke l^xjnmer rqected c atm 5 m Jei 35 U S C \0\&) as be g i npalcntable over Gaiser as 

' !^ Mit u otB.»5ri(\\0 ' 9--) v^plji^a iLresponds to the 

CvtK - i,\ wliicii dvm^ n-^tsdves H'j the t„l< lie vo^ ^ad^, v4"*x OvJs o\er Gaiser iii view 
of Baigmi. md should be allowable. 

Techniqi^es for reorienting the data, such as Gaiser, propose using the data which 
C5)rrespond to the first arrival at the sensor for detettnining a filter intetided to be appSiai to the raw 
data so as to con-ect theni (see paragraph [0006] of US 2007/140056). 

One drawback of techniques such as (Raiser is that they are not optimal since- the coupling 
mechanisnT %vhich intervenes at the geophone is not the same Ibr the waves which con-espond to the 
first anival at the sensor and for waves reflected or converted by the seisniic horizons (see 
paragraph [0009] of US 2007/140056). 

To overcome this drawback the invention proposes another appn)ach which employs the 
true data window (i.e. data corresponding to first ajxiva! waves and data corresponding to waves 
reflected or convcited by the seismi c horizons) (see pai-agraph [{)010 | of US 2007.'' 140056), 

This other approach coiresponds to the invention as defined in claim 1 and comprises 
ditlerent steps for namerically reconstmcting geophones oriented along the desired axes. 

Starting itotn Gaiser, the Man skilled in the art would not be led to the Invention as defined 
in claim 1 . 
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ns^i 4 5 ? f* { * itJ irt tn I iht t u*. diw do\v to re^o sr a ui£ s?top\nit,s ^ncnkd iit> i ^ ii 
desired axes. 

J 5i5 ! f ( s{ its, i tU 1 1 s ^ st U ^ \ \ 1 ii tl c a.-* \ m i) u ci f 
K tt ^ >1 1 u \ en ^ u A> ac fined ir cLi*rt i ind u at 4,5 i ir 

i ^tn^ sanous dati thioagli the c>,*irrsaiors, d<,pajlin v^hcthu v<^\ <^ { i \ 
pR>pagfmon wth reflection or wifh conversion by the seismic horizons, and 
- determining the operators to be applied to \'jirious components of die sensor by minimizing a 
deviation between reference data obtained by applying estimators to a sensor reconstraction. 

Consequently, claim 5 is not made obvious over Gaiser in view of Baigini, and shouki be 
allowable. 
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Applicant respectfuily submits that all issues have been adequately addressed, that ail 
claims are allowable, and that the case should be advanced to issuance. 

if the Exammer has any questions or wishes to discess the claims. Applicant encourages 
tlie Examiner to call the undersigned at the telephone nmnber indicated below. 

Respectfully submitted, 



Date: November 12, 2009 By- 




David M. Ostfeld, Reg- No. 27,827 
Attorney of Record 



Strasburger & Price, LLP 
140] McKimiey, SLiUe2200 
Houston, Texas 770 1 0 
Telephone: 7 1 3 .95 1 .5608 
Facsimile: 713.951.5660 
david .ostfei d @strasburger. com 
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